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There are innovative magnetic and electric confinement fusion
power and propulsion system designs with potential for:
• Vacuum specific impulses of 1500-2000 seconds with rocket
engine thrust/mass ratios of 5-10 g's
• Environmentally favorable exhaust emissions if aneutronic
fusion propellants can be used
A 2 to 3-fold reduction in the mass of hypersonic airliners
and SSTO aerospace planes
A 10 to 20 fold reduction in Mars expedition mass and
cost (if propellant from planetary atmospheres is used)
And feasibility or in-feasibility of these systems could be confirmed
with a modest applied research and exploratory development cost
685
https://ntrs.nasa.gov/search.jsp?R=19960021082 2020-06-16T05:08:25+00:00Z
Plasma Focus
Outer
Electrode
Insulator
Inner
Electrode
_) Propellant Tank
Propellant Pump
(_ Auxiliary Electrical Power Unit
(_ Transpiration Cooled Nozzle
(_ Transpiration Cooled Chamber
(_) Turbine
(_ Hyperconducting Generator
Electrical Storage Unit
(_ Transpiration Cooled
Electrodes
®
Plasma focus Engine
(_) Fusion Region
(_ Start-Up Pony Motors
(_) Radiation to Propellant
(_ Propellant Jet
686
600
500
400
300
o
200
100
0
Ground-Launched
Fixed Weight Rocket Plane/_,
St _" _--_----_--.L
ructurai t
Weig"hi -P
Propellant _
Weight -_ _ i
//
//
,/
//
_ //
Chemical Nuclear
Combustion Fusion
No Takeoff
Trolly
Air-Launched
Rocket Plane
Circular Polar Orbit
@ 185 nm. Altitude
Payload ,_ 4.5 mt
Chemical
Combustion
i
_-7 Nuclear//
// Fusion
//
/J
//i
//I
Ground-Launched
Airbreathing Plane
m
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
Chemical
Combustion
No Takeoff
Trolly
i
I
//1
//1
Nuclear
Fusion
Additional facilities
and equipment for
nuclear propulsion
systems support
Reactor B
Transporter
Reactor storage
and maintenance
12,oooFTRUNWAy
TAXIWAY
F.Y.EI_T.5:
LAND AND WHEEL SlOP
V EHICLF.JCREW SAFINO
lOW
INSPECIlON
DOWNLOAD PAYLOAD
SERVICE AND REPAIR
LOAD PAYLOAD
LOAD OFP
TOW
PnEFLIGHT TEST
PROPELLANT LOAD
T AXI
HORIZONTAL TAKEOFF
O H SPEED
WAY
ox
REFUEL PAD
INTEGRATION
& PREFLIGHT
!
MISSION
PLAmmO,
Bl&llI.AlrOR
HANGAR9
He, N
Facility, Operation, and Support
687
///
!
INI
TRAPPING WELL
I
ELECTRIC POWER t
OUTPUT
R.W. Bussard
®
/
/
EXTERNAL
ELECTRIC
FIELD
•"TOR SHELL
AT HIGH POSITIVE
VOLTAGE (_
MeV (TYPICAL)
VO LTAG E
-200 keV (TYPICAL)
(I) Reaction products are
energetic charged partidea,
(2) Which escape against
sphericallys mmetric radial
voltagegradient,
(3) To yield radiation-free
d_rect electric power output
Energy/Matter
Conversion Corp.
Manassas, Virginia
688
Fusion
Electric
Source
± Electron
Beam
Generator
Rocket I
Thrust
System "_
t
C
I METER
Typical Integration of Subsystems for Fusion-Electric Rocket
A 2 to 3-Fold Reduction in Hypersonic Airliner
Mass is Possible if Fusion-Electric Propulsion is Used
For the Long Cruise Phase of Flight
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0 Oxygen and nitrogen obtained from Earth's atmosphere for
propulsion from Earth to Mars
Earth-Mars vehicle: powered
by fusion rocket _pulsion
Launch powered by chemical
airbreathing and rocket propulsion
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U Carbon dioxide obtained from Mars's atmosphere for propulsion
for return to Earth
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A Mars Expedition Takeoff Mass of 2.5 to 5 Million
Pounds is Possible - Depending upon the Fusion
Propulsion Efficiency Achieved During the Trip
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